Objectives: To fi nd out the reasons for discrepancy in the serum prostate-specifi c antigen (PSA) values (normal, borderline, and high) in prostatic adenocarcinoma. Materials and Methods: It is a retrospective correlation study of serum PSA levels with the histomorphological variables and age of the patients in adenocarcinoma prostate with normal, borderline, and high serum PSA values. Age of the patients was noted down and hematoxylin and eosin-stained, paraffi n-blocked sections were studied. Results: Serum PSA values were found to be directly related to histomorphological variables like Gleason grade and score, tumor cell mass to stroma ratio, necrosis, and cell size; but not with the age of the patients with prostatic adenocarcinoma. Discussion: Publications on relationship between serum PSA levels and Gleason grade and score in adenocarcinoma prostate are rarely found in the literature. Infarction (coagulation necrosis) increases serum value of PSA in benign prostatic tissue which can be true with carcinomas also, as in the present study. Various histomorphologic variables also may affect the serum PSA levels. The age of the patient and serum PSA levels in carcinoma prostate is not found directly proportional, in this study, unlike in normal individuals who show age-specifi c PSA ranges.
Introduction
Prostate cancer contributes significantly to the overall cancer burden, being the most frequent malignant neoplasm and the second leading cause of death from cancer next to lung cancer in men. PSA is the key factor a problem in diagnosis which needs to be researched and reasons for this discrepancies has to be explained and answered.
Materials and Methods
A total of 16 cases with adenocarcinoma prostate with normal (three cases) and borderline serum PSA levels (one case) and PSA more than 100 ng/mL (12 cases) were selected for the study. Five biopsies were transurethral resection of prostate (TURP) and 11 were biopsies obtained by digital rectal examination and ultrasound-guided biopsy. Formalin (10%)-fixed paraffin-blocked tissue sections stained with hematoxylin and eosin were studied for histomorphological pattern, Gleason grade and score, amount of necrosis, ratio of cell mass to stroma, and cell size. The findings were correlated with serum PSA value in each case along with the age of the patient.
Results
The relation between Gleason grade and score of tumor and normal, borderline, and high PSA is shown in the Table 1.  Table 2 shows relationship between serum PSA levels with Gleason score, necrosis, cell to stromal ratio and cell size. Out of four cases of well-differentiated tumors [ Figure 1 ], three cases had normal serum PSA levels and one case had borderline serum PSA value of 8.8 ng/mL. Necrosis was found to be nil in three cases of well-differentiated adenocarcinomas with normal serum PSA value and Gleason score not more than 4. One case of well-differentiated adenocarcinoma with serum PSA level 8.8 ng/mL (borderline) showed minimal necrosis. Cell mass to stromal ratio was found to be not exceeding 1:1 to 3:2 in all four cases of well differentiated adenocarcinomas including the case with borderline serum PSA levels. In all four cases, the tumor cell size was found to be small.
Twelve cases had serum PSA levels above 100 ng/mL and Gleason score ranged from 6 to 9. Necrosis was consistently present. Tumor mass to stroma ratio ranged from 1:1 to 9:1, cell size was large with abundant pale pink cytoplasm to clear cytoplasm [ Figure 2 ] in four cases. The normal, borderline, and high serum PSA values in carcinoma prostate had no relation with age [ Table 3 ]. 
Discussion
PSA is synthesized in the ductal epithelium and prostatic acini. It is found in normal, hyperplastic, and malignant prostatic tissue. [5] Patients with prostatic cancer have, in general, elevated serum PSA levels compared to men without prostatic carcinoma. The most commonly used cutoff serum level for PSA is 4 ng/mL. When serum PSA concentrations are 4-10 ng/mL (borderline levels), the incidence of cancer detection on a prostate biopsy with a normal digital rectal examination is approximately 25%. With serum PSA levels over 10 ng/mL, the incidence of prostate cancer on a biopsy increases to approximately 67%. With a serum PSA levels of <2 ng/mL, the probability of cancer is <2%, and raises to approximately 18% for PSA values of 2.5-4 ng/mL. Other factors such as prostatitis, infarct, and instrumentation of the prostate also increase serum PSA value. Benign prostate tissue also contributes to serum PSA levels, although not to the same extent as cancer. [2] Age specific PSA reference ranges -as men age, their prostates tend to enlarge with benign prostatic hyperplasia. One would then anticipate that overall older men would have higher serum PSA levels than younger men. Recommended age-specific upper reference ranges for serum PSA are 2.5 ng/ml for men 40-49 years of age, 3.5 ng/mL for men 50-59 years, 4.5 ng/mL for men 60-69 years, and 6.5 ng/ml for men 70-79 years. [6, 7] The Gleason grading system is one of the more powerful prognostic indicators in prostate cancer. Gleason score correlates with all of the important pathologic parameters seen in the radical prostatectomy specimens. [8] [9] [10] [11] Grade on biopsy can influence what type of definitive treatment is to be given (watchful waiting vs surgery or radiation). Since normal and hyperplastic prostate differs from neoplastic prostate in terms of anaplasia minimal to marked and cell mass, anaplasia will be the defining factor between hyperplasia and malignant tumors. So increasing anaplasia (grade) may increase the serum PSA value. Hence, with increasing Gleason grade and score with increasing anaplasia increases the serum PSA level as found in this study. Infarction in benign prostate increases serum PSA value. [10] So it is not surprising to find high PSA value in carcinoma with necrosis as in the present study, because in malignancy the necrosis is infarction type. Cell size increases cell mass and increasing cell mass compared to stroma increases PSA production, [3] which in turn elevates serum PSA level. These findings explain increased serum PSA value in four of the cases with large cell size in the study. Hence, serum PSA value in any particular case depends on how many histomorphological variables are on the positive side. The present study is mainly done to understand the correlation between histomorphological variables like pattern, Gleason grade and score, amount of necrosis, ratio of cell mass to stroma, and cell size. Study of independent clinical variables like obesity, administration of drugs like statins, nonsteroidal anti-inflammatory drugs, thiazide diuretics, and anti-androgens, all of which lower the serum PSA level even in patients with carcinoma prostate, has not been done in this study. [12] [13] [14] [15] This would have explained normal PSA in three cases and borderline PSA in one case of carcinoma prostate, provided the history of intake of above mentioned drug was available. Another factor which decreases the specificity of PSA in some cases of carcinoma prostate is that PSA is not exclusively secreted by the prostate gland. It has been detected in lower concentration in other tissues like urethral glands, endometrium, normal breast tissue, and salivary glands and also detected in serum of women with breast, lung, or uterine cancer and in some patients with renal cancer. [16] The present study is done on men with diagnosed cases of adenocarcinoma of prostate. None of the patients were suffering from any other cancer. Hence, the elevated level of PSA in the present study is exclusively due to carcinoma prostate. This is a descriptive study with a small patient population which is a limitation. Hence, further studies with more number of cases are needed to come to a definite conclusion.
